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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 

CLAIMS 
(57) [Claim(s)] 

[Claim 1] The capacitative element to which said contact plug is characterized by 
being larger than a lower electrode in either die length or width of face by said 
capacity lower layer mesenteriolum consisting of an insulating ingredient in the 
capacitative element to which it has the capacity which consists of an up 
electrode, a dielectric layer, and a lower electrode through the capacity lower 
layer mesenteriolum on a contact plug, and said contact plug and one electrode 
are connected electrically at least. 

[Claim 2] The capacitative element to which said contact pad is characterized by 
being larger than a lower electrode in either die length or width of face by said 
capacity lower layer mesenteriolum consisting of an insulating ingredient in the 



capacitative element to which it has the capacity which consists of an up 
electrode, a dielectric layer, and a lower electrode through a contact pad and the 
capacity lower layer mesenteriolum on a contact plug, and said contact pad and 
one electrode are connected electrically at least. {Claim 3] The capacitative 
element according to claim 1 or 2 characterized by connecting the side face of 
said lower electrode to said contact plug or said contact pad, and an electric 
target at least in a part. 

[Claim 4] Said dielectric layer is Pb(Zr1-x Tix) 03, SrBi2 Ta 209, SrTi03. and 
TiO (Ba1-x Srx)3. Claim 1 characterized by the thing to choose, and which shift 
and consists of that ingredient thru/or capacity given in three. 
[Claim 5] Claim 1 characterized by forming the integrated circuit in the substrate 
semi-conductor substrate with which the flow is taken by said contact plug 
thru/or a capacitative element given in four. 

[Claim 6] The first process which a desired configuration is processed ( process ] 
and exposes said contact section selectively on the contact section formed into 
the contact plug or the contact pad after carrying out the laminating of the 
capacity lower layer mesenteriolum, a lower electrode, and the dielectric layer, 
The manufacture approach of the capacitative element characterized by 
including the second process which makes a metallic material remain in the 
side-attachment-wall section of said lower electrode at least by forming a 



metallic material after the first process on the whole surface, and carrying out 
anisotropic etching of said metallic material. 

[Claim 7] The manufacture approach of a capacity according to claim 6 
characterized by forming said metallic material by CVD using organic aluminum 
ingredient. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure and its manufacture 
approach of the capacitative element using dielectrics, such as a ferroelectric 
suitable for detailed-ization, or a high dielectric. 
[0002] 

[Description of the Prior Art] In order to compensate absolute value reduction of 
the storage capacity accompanying detailed-izing of the nonvolatile memory and 
DRAM which made the ferroelectric the insulator layer for storage capacity in 
recent years, development of the memory which made the high dielectric 
constant film the insulator layer for capacity is prosperous. It is a big technical 



problem to apply a ferroelectric and a high dielectric to the LSI process of silicon 
in these cases. Since the fundamental structure is alike, below, DRAM using the 
nonvolatile memory and the high dielectric using a ferroelectric introduces the 
conventional technique about the former. 

[0003] The so-called ferroelectric random-access memory which combined the 
capacity using a semi-conductor and a ferroelectric (Pb(Zrx Ti 1-x) 03. the 
following, PZT, and abbreviated name), for example, titanic-acid zircon lead, 
memorizes "1" and "0" using the remanence of a ferroelectric. Since it is held 
even if this information disconnects a power source, operating as nonvolatile 
memory is known. The circuit diagram of that unit cell is shown in drawing 5 as 
this fundamental configuration. In this case, the unit cell has composition which 
combined one eel transistor (usually MOSFET of an n channel) Tr, and 
ferroelectric capacity Cf. The positive/negative of the remanence of Cf is decided 
by changing turning on and off of Tr, and the polarity of the electrical potential 
difference which carries out a seal of approval to Cf by controlling the electrical 
potential difference impressed to a bit line (BL and abbreviation), a word line 
(WL and abbreviation), and a plate line (PL and abbreviation). 
[0004] Thus, the unit cell of ferroelectric memory consists of a eel transistor Tr 
and ferroelectric capacity Cf, and especially the structure of that ferroelectric 
capacity Cf has become the big factor which determines that degree of 



integration. As the example, it is introduced to 843 pages (Technical Digest) of 
technical digests in a 1994 international electron device meeting (International 
Electron Device Meeting). The structure sectional view of the capacity in this 
case is shown in drawing 6 . drawing - setting - 1 - a silicon p type layer and 2 
- this n+ a layer and 3 - a substrate interlayer insulation film (Si02) and 4 - for 
barrier layer b (Ti) and 7, as for a ferroelectric <PZT) and 9, a ferroelectric lower 
electrode (Pt) and 8 are [ a polish recon plug and 5 / the barrier layer a (TiN) and 
6 7 a ferroelectric up electrode and 10 ] capacity up interlayer insulation films 
(Si02). n+ used as the source drain of the eel transistor which the ferroelectric 
capacity which consists of a lower electrode, a ferroelectric, and an up electrode 
was formed on the polish recon plug 4 in this example, and was formed in the 
silicon substrate of a substrate The lower electrode 7 of ferroelectric capacity is 
electrically connected with a layer 2 with the polish recon plug 4. Since a eel 
transistor and ferroelectric capacity carry out a iaminafing and are formed with 
this structure, it is dramatically advantageous to integration of memory. The 
same is said of DRAM which used the high dielectric, and this structure is 
SrTi03 and TiO (Ba1-x Srx)3 as a high dielectric in this case instead off the 
above-mentioned ferroelectric (PZT). It is used and other components are 
completely the same. 
[00051 



[Problem(s) to be Solved by the Invention] The trouble of the structure of the 
capacity shown in drawing 6 is described below. 

[0006] When manufacturing this structure, PZT8 is formed after forming barrier 
layer b(Ti) 6, the barrier layer a(TiN) 5, and the lower electrode 7 on the polish 
recon plug 4 first. Generally PZT forms membranes in an oxygen ambient 
atmosphere with a temperature of about 600 degrees C. The role of the 
above-mentioned barrier layers a and b is preventing oxygen's diffusing the 
inside of a lower electrode (Pt), and oxidizing the polish recon plug 4 under it in 
this case. That is, when a polish recon plug oxidizes, since the oxide of silicon is 
an insulating material, it cannot take a flow with a lower electrode and a polish 
recon plug. Therefore, the barrier layers a and b were made to intervene and this 
is prevented. While the laminated structure of the barrier layers a (TiN)/b (Ti) is 
effective in preventing diffusion of the oxygen to a polish recon plug at the 
temperature of 600 degrees C or less, this laminated structure itself does not 
oxidize. Therefore, if the ferroelectric film and a high dielectric film are formed on 
polish recon below 600 degrees C, it is effective as the barrier film, and a TiN/Ti 
laminated structure is the lower electrode 7 and n+. A flow with a layer 2 can be 
taken. 

[0007] In PZT, membrane formation at 600 degrees C or less is possible, but it is, 
the ferroelectrics 209, for example, SrBi2 Ta, other than PZT. When it uses, 



usually the membrane formation is performed in a 800-degree C oxygen 
ambient atmosphere. In this case, while the barrier layer a(TiN) 5 and barrier 
layer b(Ti) 6 oxidize thoroughly and these oxides are insulating materials, 
oxidation advances to a polish recon plug, and they are a lower electrode and n+. 
The flow Of a layer cannot be obtained at all. 

[0008] Moreover, even when membranes are generally formed below 600 
degrees C like PZT with low membrane formation temperature, oxidation of a 
TiN layer is produced though it is few. For example, capacity size is 2 
micrometers. When it becomes detailed to extent and accumulation magnitude 
increases, in a wafer side, it is not necessarily generated uniformly, especially 
such oxidation is produced selectively in many cases, and the poor contact for it 
is produced as the poor bit yield. Therefore, oxidation of a barrier layer and a 
polish recon plug poses a serious problem in the manufacture process of LSI 
which used the ferroelectric and the high dielectric, especially semiconductor 
memory. 

[0009] Although it is necessary to change more into other heat-resistant high 
ingredients the barrier layer used for solving this here, the actual condition is that 
the ingredient which it does not oxidize { ingredient ] at temperature higher than 
at least 600 degrees C, either, and does not make oxygen penetrate is not found 
by current. 



[0010] The object of this invention is to offer [ the structure which can form the 
capacity which consists of a ferroelectric or a high dielectric on the contact plug 
which consists of a polish recon plug etc., without producing defective continuity 
with a contact plug, and ] the manufacture approach. 
[0011] 

[Means for Solving the Problem] In order to solve the problem, in the 
capacitative element of this invention, it is characterized by said capacity lower 
layer mesenteriolum consisting of an insulating ingredient in the capacitative 
element to which it has the capacity which consists of an up electrode, a 
dielectric layer, and a lower electrode through the capacity lower layer 
mesenteriolum on a contact plug, and said contact plug and one electrode are 
connected electrically. The barrier layer specifically conventionally prepared in 
the bottom of a lower electrode by connecting with said contact plug and electric 
target in a part of side face [ at least ] of a lower electrode becomes unnecessary. 
Here, the contact section may be performed through the polish recon plug from a 
semi-conductor substrate substrate, and may be performed further through a 
contact pad on a plug. Therefore, it is unnecessary and the barrier film for the 
oxygen diffusion prevention on a polish recon plug is n+. Contact of a layer and a 
lower electrode can be taken. Here, when taking the side face and contact of a 
lower electrode etc., a contact plug or a contact pad can make connection easy 



by making it larger than a lower electrode in either die length or width of face at 
least, as the dielectric layer used in such structures - Pb(Zr1-x Tix) 03, SrBi2 Ta 
209, SrTi03, and Tip (Ba1-x Srx)3 etc. - the ferroelectric ingredient used 
conventionally is raised. 

[0012] As these manufacture approaches, moreover, on the contact section 
formed into the contact plug or the contact pad The first process at which a 
desired configuration is processed into and said contact section is selectively 
exposed after carrying but the laminating of the capacity lower layer 
mesenteriolum, a lower electrode, and the dielectric layer, A metallic material is 
formed after the first process on the whole surface, and it becomes the 
side-attachment-wall section of said lower electrode from the second process 
which makes a metallic material remain at least by carrying out anisotropic 
etching of said metallic material. It can be said that it is a desirable approach 
from the low dental-curing film with which forming said metallic material by CVD 
• using organic aluminum ingredient especially does not have an adverse effect 
on formation of the metal section to the side-attachment-wall section and the 
property of a ferroelectric being possible. Specifically, the capacity lower layer 
mesenteriolum is formed on a semi-conductor substrate substrate. Next, after 
forming a lower electrode and a ferroelectric, a ferroelectric, a lower electrode, 
and the capacity lower layer mesenteriolum are processed collectively, and it 



changes into the condition that the contact section in a semi-conductor substrate 
substrate was exposed. After forming metal wiring by MOCVD next, whole 
surface etchback of this is carried out by anisotropic etching. At this time, metal 
wiring remains in a part of side-attachment-wall section [ at least ] of the 
processed ferroelectric, a lower electrode, and the capacity lower layer 
mesenteriolum, and it becomes possible to take the flow between a lower 
electrode and the contact section. 
[0013] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. 

[0014] The structure sectional view of the ferroelectric capacity of this invention 
is shown in drawing 1 . drawing - setting - 1 — a silicon p type layer and 2 - this 
n+ a layer and 3 - a substrate interlayer insulation film and 4 - a polish recon 
plug and 8 - a ferroelectric and 9 - for a contact pad and 12, as for metal wiring 
and 14, the insulator layer between capacity lower layers and 13 are [ a 
ferroelectric up electrode and 1 0 / a capacity up interiayer insulation film and 11/ 
the ferroelectric lower electrode a and 15 ] the lower electrodes b. 
[0015] Moreover, the process sectional view of the manufacture approach of the 
ferroelectric capacity of this invention is shown in drawing 2 <a) - <f). n+ 
Sequential membrane formation of the insulator layer 12 between capacity lower 



layers, the lower electrode b15, the lower electrode a14, and the ferroelectric 8 
is carried out on the structure in which the polish recon plug 4 and the contact 
pad 11 were formed on the layer 2 ( drawing 2 (a)). Next, a ferroelectric 8, the 
lower electrode a14, the lower electrode b15, and the capacity lower layer 
mesenteriolum 12 are processed collectively, and it changes into the condition 
that the contact pad 1 1 was exposed ( drawing 2 (b)). After forming metal wiring 
(aluminum etc.) on the whole surfaced drawing 2 (c)), whole surface etchback of 
the metal wiring is carried out by approaches, such as reactive ion etching, and it 
changes into the condition that metal wiring remained only in the 
side-attachment-wall section of capacity as shown in drawing ( drawing 2 <d)). 
Next, the up electrode 9 is formed ( drawing 2 (e)), and the capacity up interlayer 
film 10 is further formed on this { drawing 2 (f)). 
[0016] 

[Example] Next, the example of this invention is explained to a detail with 
reference to a drawing. 

[0017] (Example 1) Setting to drawing 1 , 1 is a silicon p type layer and 2 is this 
n+. Layer, 3 a polish recon plug and 8 for a substrate interlayer insulation film 
(Si02) and 4 A ferroelectric (PZT), 9 - for a contact pad <WSi2) and 12, although 
ferroelectric lower electrode a (Pt) and 15 are lower electrode b <Ti), a 
ferroelectric up electrode and 10 a capacity up interlayer insulation film (Si02) 



and 11 [ the insulator layer between capacity lower layers <Si02), and 13 ] 
[ metal wiring (aluminum) and 14 ] n+ The electrical installation of a layer 2 and 
the lower electrodes 14 and 15 is made through the metal wiring (aluminum) 13 
and the contact pad (WSi2) 1 1 of a capacity side attachment wall, and the polish 
recon plug 4. Although these wiring describes the manufacture approach later, in 
order that there may be no problems, such as oxidation in a production process, 
it is rare to produce poor contact. Moreover, since ferroelectric capacity is 
formed through a polish recon plug on a eel transistor, it is advantageous also to 
high integration of the semiconductor memory using ferroelectric capacity. 
[0018] Next, the manufacture approach of the ferroelectric capacity of this 
invention is described. Drawing 2 (a) - <f) is the production process sectional 
view of one example of the ferroelectric capacity of this invention. n+ Sequential 
membrane formation of the insulator layer 12 between capacity lower layers, the 
lower electrodes 15 and 14, and the ferroelectric 8 is carried out on the structure 
in which the polish recon plug 4 and the contact pad 1 1 were formed on the layer 
2 ( drawing 2 (a)). Under the present circumstances, flattening of the capacity 
lower layer mesenteriolum (Si02) 12 before forming the lower electrode 15 is 
carried out by approaches, such as chemical mechanical polishing, and, in the 
contact pad, the thickness of the capacity tower layer mesenteriolum 12 on 
200nm and a contact pad has become about 500nm. The lower electrode a14 is 



Pt (200nm), and the thickness of Ti (50nm) and PZT of the lower electrode b15 is 
200nm. Ti is put for improving adhesion of Pt and the capacity lower layer 
mesenteriolum into the bottom of Pt. Moreover, flattening is carried out because 
the membraneous quality of a ferroelectric 8 worsens on an irregular substrate. 
[0019] Next, a ferroelectric 8, the lower electrodes 14 and 15, and the capacity 
lower layer mesenteriolum 12 are processed collectively, and it changes into the 
condition that the contact pad 11 was exposed < drawing 2 (b)). this - a 
photoresist - a mask - carrying out — CF4 etc. - it is possible by approaches, 
such as reactive ion etching using gas, or ion milling using Ar. Moreover, 
especially in the case of reactive ion etching, terminal point detection of etching 
by the spectrographs analysis at the time of the contact pad (WSi2j 12 being 
exposed is easy. 

[0020] Next, metal wiring (aluminum) is formed on the whole surface ( drawing 2 
(c)). aluminum in this case is formed at the temperature of about 200 degrees C 
by MOCVD which used for example, the dimethyl aluminum hydride (DMAH). By 
the membrane formation approach using gaseous-phase chemical reactions, 
such as MOCVD, since it has good step coverage nature, aluminum is fully 
formed by the side-attachment-wall section of a capacity level difference. 
[0021] Next, CI2 Whole surface etchback of the metal wiring (aluminum) is 
earned out by approaches, such as used reactive ion etching, ( drawing 2 <d)). At 



this time, since reactive ion etching is anisotropic etching, it can be changed into 
the condition that aluminum remained only in the side-attachment-wall section of 
capacity as shown in drawing. The contact pad 11 is electrically connected with 
the lower electrodes 14 and 15 by metal wiring of this side^attachment-wall 
section. 

[0022] Next, the up electrode (about Pt:200nm) 9 is formed ( drawing 2 (e)). After 
this forms Pt on the whole surface, it is accomplished by the ion milling which 
used the photoresist as the mask (drawing is omitted). Although PZT and 
aluminum may have an adverse effect on the ferroelectric property of PZT in 
response to the time of forming metal wiring (aluminum) on the whole surface 
previously, as for most, this reaction layer is also removed by the ion milling in 
this case. 

[0023] Finally the capacity up interlayer film <Si02) 10 is further formed on this 
( drawing 2 (f))- Si02 by CVD using [ have / at this / an adverse effect for 
example, on a ferroelectric property for example, ] 03 (ozone) and TEOS 
(tetra-ethoxy silane) It is used. 

[0024] In case the ferroelectric capacity of the structure of this invention can be 
manufactured according to the above manufacture approach, but ferroelectric 
capacity is formed, they are still a lower electrode and n+. Electrical installation 
with a layer (or polish recon plug) cannot be performed, and in order to take 



connection with metal wiring of a side attachment wall after processing 
ferroelectric capacity, the poor contact by oxidation of an electrode material is 
not produced like the former. 

[0025] For example, although it is completely the same as the conventional 
example that Ti layer of the capacity lower electrode b oxidizes also in this 
structure at the time of PZT membrane formation, since the electrical installation 
with the polish recon plug 4 is based on aluminum of a side attachment wall, this 
does not become a problem. After side-attachment-wall wiring of a metallic 
material is formed, formation of a ferroelectric capacity up electrode and 
formation of a capacity up interlayer film are, but since each of these is 
performed at the temperature of 400 degrees C or less, the adverse effect to 
contact by this is not produced. 

[0026] Although aluminum was used for metal wiring in this example, if there is 
the membrane formation approach of being other ingredients, for example, W 
and Cu, polish recon, etc., and not degrading a ferroelectric property, of course, 
this can also be used. Moreover, although the polish recon plug is used, as for 
this, other ingredients, for example, W etc., are usable similarly. Since there is 
little wiring of the LSI circuit formed in the substrate silicon layer, when distance 
of ferroelectric capacity and a substrate silicon layer can be made small, 
especially this plug or a contact pad does not have the need, and can also obtain 



contact with a substrate and direct aluminum wiring. 

[0027] Moreover, at this example, if flattening of the bottom of a lower electrode 
is carried out, it is clear and is through the bottom oxide film of capacity between 
the lower electrode of a ferroelectric, and a contact pad, especially an oxide film 
in the meantime does not have the need. 

[0028] Moreover, it cannot be overemphasized that there is no need of not 
necessarily crossing wiring of a side attachment wall to the perimeter of capacity, 
and the part has just remained and flowed. 

[0029] (Example 2) Although drawing 3 is the structure sectional view of other 
examples of this invention, only left-hand side has enlarged the taper angle for 
the part by volume in this case, therefore metal wiring becomes easy to remain 
only on the right-hand side at the etchback process of metal wiring. Therefore, it 
becomes the structure where metal wiring was formed only in the drawing 
Nakamigi side. Since it is the configuration which remains metal wiring in some 
side attachment walls selectively according to this structure, the short circuit of 
an up electrode and metal wiring cannot take place easily, and the yield 
improves. 

[0030] (Example 3) Drawing 4 is the structure sectional view of other examples. 
In this case, the ferroelectric 8, the lower electrode a14, and the lower electrode 
b15 are larger than elongation and the up electrode 9 on left-hand side, and it 



has structure in which the metal wiring 13 remained in the place distant from the 
up electrode. Since it is the configuration which remains metal wiring in some 
side attachment walls selectively according to this structure, the short circuit of 
an up electrode and metal wiring cannot take place easily, and the yield 
improves. 
[0031] 

[Effect of the Invention] Even if it forms the dielectric film for the ferroelectric 
which was stated in the above example and which fitted high integration like 
according to the capacity and its manufacture approach of this invention, and 
high dielectric capacity at an elevated temperature 600 degrees C or more, it 
can obtain without producing poor contact. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of one example of the structure of the 
capacity of this invention. 

[Drawing 2] It is the process sectional view (a-f) of one example of the 
manufacture approach of the capacity of half-invention, 



fDrawing 3] It is the sectional view of other one example of the structure of the 
capacity of this invention. 

fDrawing 4] It is the sectional view of other one example of the structure of the 
capacity of this invention. 

[Drawing 5] It is the circuit diagram of an example of the unit cell of 
semiconductor memory using a ferroelectric. 

fDrawing 6] It is the sectional view of an example of the structure of the 
conventional ferroelectric capacity. 
[Description of Notations] 

1 Silicon P Type Layer 

2 Silicon N+ Layer 

3 Substrate Interlayer Insulation Film (Si02) 

4 Polish Recon Plug 

5 Barrier Layer a (TiN) 

6 Barrier Layer B (Ti) 

7 Ferroelectric Lower Electrode (Pt) 

8 Ferroelectric (Pb(Zr0.53Ti0.47) 03) 

9 Ferroelectric Up Electrode (Pt) 

10 Capacity Up Interlayer Insulation Film <SKD2) 

11 Contact Pad (WSi2) 



12 Insulator Layer between Capacity Lower Layers (Si02) 

13 Metal Wiring (Aluminum) 

14 Ferroelectric Lower Electrode a (Pt) 

15 Ferroelectric Lower Electrode B (Ti). 



